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ILLUMINATION OPTICAL SYSTEM AND EXPOSURE APPARATUS HAVING 
THE SAME 

ABSTRACT 

[PROBLEMS] There is provided an optical element including high reflectance and 
high durability, instead of a mirror of dielectric multi-layer film, so as to increase 
luminous intensity and luminous amount of an apparatus using this optical element. 

[SOLUTION] 10 is an ArF excimer laser oscillator that generates nearly parallel and 
nearly straight polarized light, 11 to 14 are deflecting elements to deflect a beam from a 
laser, and 1 5 is a polarization removal element for removing polarization of nearly 
straight polarized light. A fly-eye lens 16, condenser lens 17, mirror 18, masking blade 
19, and image-forming lens 20 provide the uniform illumination of a necessary area on 
the reticle 21 . 22 is a projection optical system for projecting a reduced size of a circuit 
pattern on the reticle 21, onto a wafer 23. Deflected elements 11 to 14 use inventive 
optical elements of inner reflection (12, 13) when attempting to deflect p polarized light 
and dielectric mirrors (11, 14) when attempting to deflect s polarized light, so as to 
reduce a loss of luminous amount during deflection. 
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